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The title compound, Ci 2 H 16 N 2 0 2 , crystallized from toluene 
with two independent molecules in the asymmetric unit. The 
dihedral angles between the amide groups and the benzene 
ring are 60.87 (11) and 54.08 (11)° in one independent 
molecule and 60.13 (11) and 64.64 (11) in the other. The 
crystal structure features weak C— H- ■ O hydrogen bonds 
and C— H- ■ -it interactions. 

Related literature 

For related structures, see: Altamura et al. (2005); Anderson et 
al. (2004); Clayden et al. (2001); Comins et al. (1998); Saka- 
moto et al. (2004). 



z = 4 

Mo Ka radiation 
/x = 0.09 mrrr 1 

Data collection 

Bruker APEXII dii'fractometer 
Absorption correction: multi-scan 
(SADABS: Sheldrick, 2002) 
T min = 0.925, r maI = 0.972 

Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.124 

5 = 1.06 

2739 reflections 

297 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C2-C7 ring. 



T = 100 K 

0.56 x 0.52 x 0.33 mm 



8205 measured reflections 
2739 independent reflections 
2414 reflections with / > 2a(l) 
R in . = 0.045 



1 restraint 

H-atom parameters constrained 
A/w = 0.32 e A~ 3 
Ap mi „ = -0.34 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C3-H3- ■ 03 1 


0.93 


2.60 


3.518 (3) 


170 


C5-H5- ■ 04" 


0.93 


2.58 


3.141 (4) 


119 


C6-H6- ■ 04" 


0.93 


2.51 


3.105 (4) 


122 


C18-H18- ■ 02 m 


0.93 


2.49 


3.329 (3) 


150 


C24-H24A- ■ Of" 


0.96 


2.56 


3.224 (4) 


127 


C16-H16-Q1 


0.93 


2.97 


3.810 (4) 


124 


Symmetry codes: (i) x 


.y.z — 1; (ii) x - 


- 1, y, z\ (iii) — x 


+ l,y-l-Z- 


-1. 



Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ATOMS (Dowty, 1995); software used to prepare material for 
publication: WinGX (Farrugia, 1999). 

The authors thank the MESRS (Algeria) for financial 
support. 




Experimental 

Crystal data 

C 12 H 16 N 2 0 2 
M r = 220.27 
Monoclinic, P2^ 
a = 6.7337 (6) A 



b = 18.1230 (14) A 
c = 9.8216 (8) A 
ft = 104.918 (3)° 
V = 1158.18 (17) A 3 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BQ2372). 
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Comment 

The molecular structure of (I) is composed of a two crystallographically independent molecules (IA and IB). A 
displacement ellipsoid plot of the two independent molecules of (I) is shown in Fig. 1. Bond lengths and angles in (I) are 
normal, and values for the two independent molecules agree with each other. The crystal structure of (I) is stabilized by 
intermolecular weak hydrogen-bonds type C — H— O (Fig. 2) and C — H— n interactions, the latter interaction is observed 
between centroid of benzene ring (C2 — C7) (I A) and hydrogen atom HI 6 of benzene ring (CI 4 — CI 9) of the adjacent 
molecule (IB), with a Cg— H16 distance of 2.96 (2) A (Fig. 1), resulting in the formation of infinite three-dimensional 
network reinforcing a cohesion of structure. Hydrogen-bonding parameters are listed in Table 1 . 

Experimental 

To a suspension of phthalic acid (1 g, 6.02 mmol) in anhydrous toluene (10 ml) trimethlphosphine (6.02 mmol) was 
added and the mixture kept under reflux for 45 min. The resulting cloudy solution was allowed to cool to room 
temperature and a saturated aqueous solution of NaHC03 (5 ml) was added. The layers were separated and the aqueous 
phase was extracted with methylene chloride (4.5 ml). The organic solutions were combined together, dried over 
anhydrous MgS04 and concentrated to dryness, obtaining a white solid. Colorless single crystals suitable for X-ray 
diffraction analysis were obtained by dissolving the corresponding compound in toluene solution and letting it for slow 
evaporation at room temperature (Yield: 1.30 g, 92%). 

Refinement 

All non-hydrogen atoms were refined with anisotropic atomic displacement parameters. All H atoms were placed at 
calculated positions and treated as riding on their parent atoms with C — H = 0.93-0.96 A, and U is0 (H) = 1.5Ueq(C) for 
methyl H atoms and 1 .2Ueq(C) for the others. The absolute structure parameter is meaningless because the compound is 
a weak anomalous scatterer. So, the absolute structure parameter is removed from the CIF 

Computing details 

Data collection: APEX2 (Broker, 2006); cell refinement: SAINT (Broker, 2006); data reduction: SAINT (Broker, 2006); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ATOMS (Dowty, 1995); software used to prepare material for publication: WinGX 
(Farrugia, 1999). 
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Figure 1 

View of the two molecules in the asymmetric unit of (I) showing the numbering schemes; displacement ellipsoids are 
drawn at the 50% probability level. 
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Figure 2 

Partial view of the crystal structure of (I) showing the non standard hydrogen bonds. 
iV,iV,iV',iV'-Tetramethylphthalamide 



Crystal data 

C,2H 16 N 2 02 
Mr = 220.27 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 6.7337 (6) A 
b= 18.1230 (14) A 
c = 9.8216 (8) A 
^= 104.918 (3)° 
V= 1158.18 (17) A 3 
Z = 4 



F(000) = 472 

£>,= 1.263 Mgrn" 3 

Melting point: 118 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2761 reflections 

61 = 2.4-26.8° 

ft = 0.09 mm- 1 

T= 100 K 

Needles, colourless 

0.56 x 0.52 x 0.33 mm 



Data collection 

BrukerAPEXII 
diffractometer 
Graphite monochromator 
Detector resolution: 18.4 pixels mm" 1 



CCD rotation images, thin slices scans 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2002) 
T mm = 0.925, r max = 0.972 
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8205 measured reflections 
2739 independent reflections 
2414 reflections with / > 2a(I) 
R mt = 0.045 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.049 

wR(F 1 ) = 0.124 

S = 1.06 

2739 reflections 

297 parameters 

1 restraint 

Primary atom site location: structure-invariant 
direct methods 



^max 27.5 , 0mm 2.4 

h = -8^8 
k= -23^20 
/ = -ll-»12 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0785P) 2 ] 

where P = (F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
A/w = 0.32 e A" 3 
A/w = -0.34 e A" 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F 2 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 1 . The observed criterion of F 2 > aiF 2 ) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. 7?-factors based on F 2 are statistically about twice as large as those 
based on F, and ^-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *ITJ 


01 


0.7861 (3) 


0.24084(11) 


-0.0065 (2) 


0.0216(6) 


02 


0.8041 (3) 


0.28421 (11) 


0.3142 (2) 


0.0235 (6) 


Nl 


0.4493 (3) 


0.26282 (13) 


-0.0175 (2) 


0.0195 (7) 


N2 


1.0989(4) 


0.21659 (13) 


0.3653 (2) 


0.0220 (7) 


CI 


0.6269 (4) 


0.22638 (15) 


0.0296 (3) 


0.0171 (7) 


C2 


0.6276 (4) 


0.16096(14) 


0.1249 (3) 


0.0168 (7) 


C3 


0.5027 (4) 


0.10057 (15) 


0.0751 (3) 


0.0189 (7) 


C4 


0.5113 (4) 


0.03795 (16) 


0.1583 (3) 


0.0235 (8) 


C5 


0.6447 (4) 


0.03548 (15) 


0.2915 (3) 


0.0211 (8) 


C6 


0.7738 (4) 


0.09499 (15) 


0.3414(3) 


0.0200 (7) 


C7 


0.7675 (4) 


0.15789 (14) 


0.2577 (3) 


0.0171 (7) 


C8 


0.8934 (4) 


0.22495 (16) 


0.3135 (3) 


0.0189 (7) 


C9 


0.4327 (5) 


0.32006 (16) 


-0.1231 (3) 


0.0244 (8) 


C10 


0.2644 (4) 


0.25242 (16) 


0.0331 (3) 


0.0232 (8) 


Cll 


1.2112(4) 


0.14818(17) 


0.3610(3) 


0.0261 (8) 


C12 


1.2221 (5) 


0.27854 (19) 


0.4338 (3) 


0.0312(9) 


03 


0.1819(3) 


0.12996(12) 


0.7353 (2) 


0.0259 (6) 


04 


-0.0391 (4) 


-0.02611 (13) 


0.5606 (2) 


0.0358 (7) 


N3 


-0.1580 (3) 


0.14947(12) 


0.7148 (2) 


0.0186 (6) 


N4 


0.2973 (4) 


-0.05367 (13) 


0.6492 (3) 


0.0258 (8) 


C13 


0.0169 (4) 


0.11065 (15) 


0.7583 (3) 


0.0188 (7) 


C14 


0.0152(4) 


0.04326 (15) 


0.8474 (3) 


0.0180 (7) 
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Atomic displacement parameters (A 2 ) 
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0.0076 (8) 


0.0017 (8) 


02 


0.0234(11) 0.0206(9) 


0.0257 (10) 


0.0012 (9) 


0.0047 (9) 


-0.0004 (8) 


Nl 


0.0116(11) 0.0236(12) 0.0242(11) 


0.0015 (10) 


0.0063 (9) 


0.0041 (9) 


N2 


0.0166(12) 0.0240(11) 0.0235 (11) 


-0.0029 (10) 


0.0019(10) 


-0.0011 (9) 
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(13) 


A AOT2 

U.Uz ID 


(14) 


A AAA/1 (W 1\ 

U.UUU4 (lz) 


0.0020 


(12) 


A AACA pi n 
U.UUjU (11) 


CIO 




0.0127 


(13) 


A AO A 1 

0.0z4z 


/ 1 O \ 

(13) 


A AO 1 O 

0.0338 


(15) 


A A A 1 O /I 1 \ 

0.0013 (11) 


0.0082 


(12) 


A AA 1 A / 1 0\ 

0.0014 (12) 


Cll 




n ai OO 

U.U12z 


(13) 


A AT. 1 1 

0.0331 


(15) 


a ni 1 a 
U.U31U 


(15) 


A AAOA /1 1\ 

U.UUzU (13) 


0.0017 


(12) 


A AAAC t^ 0\ 

U.UUU5 (lz) 


Clz 




U.U2 / I 


(17) 


A AI 1 A 

0.03 ly 


(15) 


A A^l C\H 

U.Uz9 / 


(15) 


A AAO A /I C\ 
— U.UU84 (15) 


-0.0014(13) 


A AAC A i 1 T\ 

— U.UU54 (13) 






U.U141 


/I A\ 

(10) 


A AOQ/I 

o.ozy4 


(\ A^ 
(10) 


U.Ujoo 


(H) 


A AA 1 O 

— u.uuiz (y) 


0.0111 


[9) 


A AA£A 

u.uuou (yj 


U4 




A A/1 /I A 

U.U446 


(15) 


A A1 O A 

0.033y 


(11) 


A AO /I "7 

U.Uz4 / 


/I 1 \ 

(H) 


A A1 /II /1 0\ 

U.U143 (iz) 


0.0015 


(10) 


A AAAA /A\ 

U.UUUU (9) 






a And 
U.UizU 


(11) 


A AOAO 

O.UzOz 


/■I 1 \ 

(11) 


A A0 1 1 

U.Uz31 


(H) 


A AA'} O /A\ 

U.UU3z (9) 


0.0036 


(9) 


A A A 1 £. iC\\ 

U.UU16 (9) 


JN4 




A A "3 1 A 

U.U33U 


(15) 


A AOOA 

O.OzzO 


n 1 \ 

(11) 


A AI "7*5 

U.Uz /3 


(13) 


A AAC 1 / 1 1 \ 

U.UU61 (11) 


0.0165 


(12) 


A AAOO /A\ 

V.WZZ (9) 


CI j 




A A1 A C 

U.U14_> 


(13) 


A AO 1 O 

O.Ozlo 


(A 1\ 

(12) 


U.UzUj 


(12) 


A A A AT /1 1 \ 

U.UUU /(II) 


0.0047 


(10) 


a f\r\ii t\ A^ 
— U.UU33 (1UJ 


C14 




A AAAO 


/'I o\ 

(12) 


A A 1 OA 

o.uioy 


(A 1\ 

(12) 


A AO /I O 

U.Uz4z 


(13) 


A AAA1 t^ A 1 * 

U.UUU1 (1U) 


0.0010 


(10) 


A AAAA 1 A A\ 
— U.UUU6 (1U) 


Pic 
CI J 




U.Ulz / 


(13) 


A AO 1 jC 

O.Ozio 


(A 1\ 

(12) 


U.U265 


(14) 


A AAA A { 1 1 \ 

U.UUU4 (11) 


0.0052 


(11) 


A AA/1 A / 1 1 \ 
— U.UU4U (11) 


p^ i /: 

Clo 




A A1 CO 


(14) 


A AOO Z. 

O.Ozoj 


(\ A \ 

(14) 


U.UZ41 


(13) 


A AAOQ ^1 0^ 

— U.UuZli (12) 


0.0076 


(12) 


A AA1 1 /1 1 \ 
— U.UUlj (11) 


CI / 




U.U1 Iz 


(13) 


A AOOA 

o.ozjy 


(13) 


a ni^ 1 
U.Uzol 


(14) 


A AA/IO / 1 1 \ 

— U.UU4Z (1 1 ) 


0.0020 


(11) 


A AAOC / 1 1 \ 
U.UUZ3 (11J 


pi o 

Clo 




0.0166 


(13) 


A A 1 HH 

0.01 / / 


(A 1\ 

(12) 


A AO CO 

U.U259 


(13) 


A A A AT /11\ 

—U.UUU / (11) 


0.0025 


(11) 


A AAOA / 1 Cl\ 

— 0.UU29 (1U) 


C 1 Q 




0.0109 


(13) 


A {\1C\A 


(LA) 


U.UZ j y 


CI ^"l 


U.UUUJ ^ 1 1 j 


0.0019 


(10) 


_A AA1 1 (\ C\\ 
U.UU 11 V. 1 UJ 


C20 




0.0293 


(17) 


0.0163 


(12) 


0.0245 


(14) 


0.0042 (12) 


0.0060 


(13) 


0.0017(10) 


C21 




0.0225 


(15) 


0.0248 


(13) 


0.0277 


(14) 


0.0064 (13) 


0.0098 


(12) 


0.0050(12) 


C22 




0.0084 


(13) 


0.0300 


(14) 


0.0321 


(15) 


0.0020 (12) 


0.0008 


(11) 


0.0025 (12) 


C23 




0.064 (3) 


0.0364 


(17) 


0.0380 


(19) 


0.0132 (19) 


0.0323 


(19) 


0.0050 (15) 


C24 




0.0218(16) 


0.0261 


(14) 


0.0431 


(17) 


-0.0013 (13) 


0.0145 


(14) 


-0.0019 (13) 


Geometric parameters 


(1°) 
















01- 


-Cl 








1 O A 1 /O A 

1.241 (3 






/-ii A TT 1 

C10 — H10C 






r\ r\/'{\f\ 

0.9600 


02- 


-C8 








1.232 (4' 






C10 — H10B 






0.9600 


03- 


-C13 








1.240 (3 






pi 1 TT1 1 T) 

Cll — HUB 






A AAAA 

0.9600 


04- 


-C20 








1 .232 (4 






pi 1 TT IIP 

Cll — HI 1C 






A AAAA 
U.96UU 


Nl- 


-CIO 








1.467 (3 






P11 TT 1 1 A 

Cll — H11A 






A AAAA 

0.9600 


Nl- 


-CI 








1.340 (4^ 






/"■< \ r\ T T 1 O T~l 

C12 — H12B 






0.9600 


Nl- 


-C9 








1.451 (4 






P10 TT10P 

Clz — HlzC 






A A/TAA 

0.9600 


N2- 


-Cll 








1.45y (4 






PH T_ri o A 

C 1 z — H 1 Z A 






A AAAA 
0.96UU 


N2- 


-C8 








1.354 (4 J 






p 1 -) p 1 /i 
C13 — C14 






1 C A A I A \ 

1.5U4 (4) 


N2- 


-C12 








1.454 (4) 






Cl4 — C15 






1.393 (4) 


N3- 


-C13 








1 1 A A f") > 

1.344 (3; 






P 1 /I P 1 A 

C14 — C19 






1 /I 1 A / A \ 

1.410 (4) 


N3- 


-C22 








1 J£1 / /I \ 

1.461 (4 






CI 5 — C16 






1 o on / a \ 

1.3o7 (4) 


N3- 


-C21 








1.456 (4^ 






Cl6 — C17 






1 "> C\f\ i A \ 

1.390 (4) 


N4- 


-C23 








1 /I CO /Cl 

1.459 (5 






pin 
CI / — C18 






1 1 A A //I \ 

1.396 (4) 


N4- 


-C24 








1.455 (4) 






C18— C19 






1.389 (4) 


N4- 


-C20 








1.345 (4) 






CI 9— C20 






1.497 (4) 


Cl- 


-C2 








1.510(4) 






C15— H15 






0.9300 


C2- 


-C7 








1.400 (4) 






C16— H16 






0.9300 


C2- 


-C3 








1.390 (4) 






C17— H17 






0.9300 
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C3 — C4 


1.391 (4) 


/- ■> i o TT 1 O 

C18 — 1118 


A AI A A 

0.9300 


C4 — C5 


1 ^ O A i A \ 

1.384 (4) 


C2l — H21A 


0.9600 


C5 — C6 


1 i ai / ,1 \ 

1.393 (4) 


/""I -» 1 T J1 1 T~\ 

C21 — H21B 


A A/AA 

0.9600 


Co — C7 


1.400 (4) 


C2l — H21C 


A A/AA 

0.9600 


C7 — Co 


1.502 (4) 


S~~< 1 1 Tin A 

C22 — H22A 


A A/TAA 

0.9600 


C3 — H3 


r\ r\^> A A 

0.9300 


C22 — H22B 


0.9600 


f < A TT A 

C4 — H4 


0.9300 


C22 — H22C 


A A/" A A 

0.9600 


C5— H5 


0.9300 


C23— H23A 


0.9600 


C6— H6 


0.9300 


C23— H23B 


0.9600 


C9 — H9A 


0.9600 


C23 — H23C 


0.9600 


C9 — H9B 


0.9600 


r^>-\ A TT1 /I A 

C24 — H24A 


A A/" A A 

0.9600 


C9 — H9C 


0.9600 


C24 — H24B 


0.9600 


■ I j- i T T 1 A A 

CIO — H10A 


A A/TAA 

0.9600 


C24 — H24C 


A A/TAA 

0.9600 


01—02 


1 '"1 1 o /i \ 

3.218 (3) 


/"• | / TT /I v 

C16—H4 V 


1 A A A A 

2.9000 


01— C8 


3.052 (3) 


C17--H4 V 


1 O "7 A A 

2.8700 


Ol— CIO 


3.150 (3) 


pin TT 1 A/^x 

C17—H10C 


1 O/TAA 

2.8600 


01—C22" 


1 /I A A / A \ 

3.400 (4) 


/"• | o TT1 A n 

C18—H24B 


1 "7 A A A 

2.7900 


1 1 Oiii 

01—C18 111 


3.355 (3) 


r~\ -1 o T T 1 A/~^x 

C18— H10C 


1 AO A A 

3.0800 


U2—C24 


3.224 (4) 


pi o TT1 A A 


T A OA A 

3.0800 


02— CI 


2.936 (3) 


/~1 1 A T T1 /I T> 


2.5300 


O2—C20 


3.322 (3) 


PH TT1 C 

C22---H15 


") AI AA 

3.0200 


/~»1 XT A iii 

02---N4 1 " 


O A C A /") \ 

3.059 (3) 


^ T T 1 O 

C24—H18 


2.9500 


02— C23 


3.329 (4) 


/~11 /I T TAA A i 

C24--H22A 


1 A /I A A 

2.9400 


/~VT /"< 1 oiii 

02— C18 


3.329 (3) 


TT1 /-< 1 /I vii 


2.8800 


02—01 


•"> 1 1 O /I \ 

3.218 (3) 


it') /^")vii 

H3--03™ 


2.6000 


O3—C20 


1 AOf /") \ 

3.085 (3) 


H3---N1 


/■» AI A A 

2.9200 


03— C22 1 


1 1 1 O /") \ 

3.128 (3) 


TT1 C ' 1 A 

H3-C10 


1 AO AA 

2.9800 


04— C13 


3.111 (4) 


TT"? z" 1 1 "5 vii 

H3-C13 


3.0100 


04— C6 1V 


3.105 (4) 


H4---Cl6 v " 


1 A A A A 

2.9000 


/I /" "* c iv 

04— C5 1V 


3.141 (4) 


T T A 1 Tvii 

H4--C17™ 


1 O "7 A A 

2.8700 


Ol— H21B" 


2.8700 


H5--04 1 


1 C O AA 

2.5800 


r\ 1 TTT"1/~"ii 

Ol— H22C 


1 Ol A A 

2.8300 


H5— H23C 


1 yl /T A A 

2.4600 


01— H9A 


2.3300 


H6-C11 


1 'Id A A 

2.7800 


1 T T 1 Oiii 

Ol— H18 


2.6600 


H6-H11B 


2.4400 


/™\ i T T 1 A i 

O1 — H10B 1 


1 /"AAA 

2.6000 


H6--04' 


1 C 1 A A 

2.5100 


1 T T 1 Cii 


1 "7 A A A 

2.7900 


H6—N2 


1 A 1 AA 

2.9100 


/VI TT1 r\ A 

02— H12A 


1 ") ") A A 

2.3300 


H9A--01 


1 ") ") A A 

2.3300 


/"~»1 TTT /I A iii 

02—H24A 1 " 


2.5600 


TTAl~i TT1 (\f ^ 

H9B— H10C 


2.4500 


/"il TT 1 Oiii 

02— H18 


1 /I AAA 

2.4900 


ttap TT1 ATI 

H9C--H10B 


2.5700 


U2-H21C 


2.7600 


TT1 A A TT1 1 /"MV 


^ CO AA 

2.5200 


/~»1 TTITniii 

02—H23B 1 " 


2.7100 


T T 1 A A 1 1 iv 

HIOA-Clr 


2.9500 


/"n -> T T 1 1 iv 

03— H11B 1V 


1 AI AA 

2.9200 


TT 1 A A f "> 

H10A---C2 


1 /I C A A 

2.4500 


03-H21A 


2.3300 


H10A-C3 


2.6300 


03 ■ H3 V 


2.6000 


H10B-H9C 


2.5700 


03-H22C 1 


2.6100 


H10B-C13™ 


2.9500 


04-H6 iv 


2.5100 


H10B-Ol iv 


2.6000 


04-H23A 


2.3800 


H10C-H9B 


2.4500 


04-H5 iv 


2.5800 


H10C-C17 X1 


2.8600 
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f~\ A TT1 1 » vi 

04— H12A V1 


2.8500 


T T 1 A/"" - /" "• 1 Oxi 

H10C---C18 


1 A O A A 

3.0800 


T A /"\ 1 - i 

N4— 02 vl 


3.059 (3) 


T T 1 A /~1 T T 1 ^vi 

Hl0C-Hl7 xl 


2.5300 


N1-H3 


-> r» ^ a a 

2.9200 


HHA---C6 


2.6900 


N2-H6 


i a 1 aa 

2.9100 


t t 1 1 a rn 

H11A-C7 


1 C A A A 

2.5400 


N3-H15 


2.9200 


H11B-03 


1 A1 A A 

2.9200 


CI— 02 


2.936 (3) 


H11B-C6 


/-\ i-i OA A 

2.9800 


C3— C15™ 


3.593 (4) 


H11B-H6 


1 /I /I A A 

2.4400 


C3-C10 


3.159 (4) 


HUB— H22B K 


1 /I O A A 

2.4800 


G4— C16 


3.546 (4) 


T T 1 1 f ^ T T 1 A A i 

H11C--H10A' 


2.5200 


C5-04' 


3.141 (4) 


T T 1 1 /~1 III 

H11C— H12B 


2.4000 


C6-C11 


3.058 (4) 


III A A /-^v ^\ 

H12A-02 


-\ -> "> A A 

2.3300 


C6-04' 


3.105 (4) 


ill a A S~~\ A iii 

H12A— 04" 1 


2.8500 


C8— 01 


3.052 (3) 


T T 1 in T T 1 1 

H12B— H11C 


1 y| AAA 

2.4000 


C8-C21 1 


1 /I A A / A\ 

3.400 (4) 


H15-01™ 


1 1 A A A 

2.7900 


cio— oi iv 


3.150 (3) 


H15--N3 


--\ A^ A A 

2.9200 


C10-C3 


3.159 (4) 


T T 1 C y~1^ 

H15---C2 V1 " 


2.8500 


Cll— C6 


1 A C O / A \ 

3.058 (4) 


H15-C22 


O A 1 A A 

3.0200 


C13-04 


3.111 (4) 


III c I IT> A 

H15-H22A 


2.5400 


Cl5-C3 v 


3.593 (4) 


Hl6---C4 vm 


-> /\ O A A 

3.0800 


C15— C22 


3.202 (4) 


tti / < r viii 

HI 6- --05 


2.8500 


C16-C4 V 


1 CAS S A\ 

3.546 (4) 


tti /" f ' /- v iii 

H16-C6 


1 A C A A 

3.0500 


C18— Or' 


3.355 (3) 


TT1 T TT1 v 

H17 "H10C X 


2.5300 


Cl8— C24 


3.157 (4) 


T T 1 O /~i 1 /I 

H18---C24 


2.9500 


r~\ \ o /"\1 vi 

G18— 02 vl 


3.329 (3) 


TTI o / \ 1 vi 

H18-01 


2.6600 


C20—O3 


1 AOf /") \ 

3.085 (3) 


T T 1 O /~\*^ vi 

H18-02 VI 


1 A AAA 

2.4900 


C20— 02 vl 


3.322 (3) 


T T 1 O 1 vi 

Hl8— Cl vl 


1 A"7 AA 

3.0700 


y"< ^ 1 f 1 O i v 

C2l— C8 IV 


a r\r\ / a\ 

3.400 (4) 


T T 1 A /" "\ -> 

H21A-03 


1 11 AA 

2.3300 


G22— C15 


3.202 (4) 


TT^I A 1 Tjv 

H21A-C12 1V 


1 A1 A A 

3.0300 


C22— 03 lv 


3.128 (3) 


TTI 1 T~l i viii 

H21B-01 


1 O "7 A A 

2.8700 


C22-01 V1 " 


3.400 (4) 


H21B— H22C 


2.5300 


C23 — 02 vl 


3.329 (4) 


TTI 1 z' /' "\ ^* j v 

H21C— 02 IT 


2.7600 


C24— 02 vi 


3.224 (4) 


H21C-C8 1V 


1 O 1 A A 

2.8200 


G24— C18 


"y 1 n / a \ 

3.157 (4) 


tti i TTnn 

H21C-H22B 


1 C A A A 

2.5400 


C1—H22C" 


2.8800 


T I ^ A 1 A 

H22A--C14 


2.4500 


' 1 T T 1 Oiii 

CI— H18 1 " 


3.0700 


H22A— Cl5 


2.5600 


/- • -> T T 1 C ii 

C2--H15" 


2.8500 


ii^a a /^^/liv 

H22A---C24 lv 


1 A A AA 

2.9400 


G2— H10A 


2.4500 


T T1 1 A TTI f 

H22A— H15 


2.5400 


yT> T T 1 A A 

C3—H10A 


2.6300 


TT^I * TTI /I /~liv 

H22A---H24C 1V 


2.5000 


/---I T T 1 ii 

C4—H16" 


3.0800 


TT^I T~i 1 1 vii 

H22B— Cll xu 


1 A A A A 

3.0900 


C5-H16" 


2.8500 


ttaa T^ TT1 1 T~ivii 

H22B— HUB™ 


1 A O A A 

2.4800 


C6— HUB 


^ r» O AA 

2.9800 


T 11 1 T~") T 11 1 /"< 

H22B-H21C 


2.5400 


C6— Hl6" 


3.0500 


H22C—01 


1 f) 1 A A 

2.8300 


C6--HHA 


2.6900 


H22C-03 1V 


2.6100 


C7-HHA 


2.5400 


H22C-C1™ 


2.8800 


C8-H21C 


2.8200 


H22C-H21B 


2.5300 


C10-H3 


2.9800 


H23A-04 


2.3800 


C11-H22B" 1 


3.0900 


H23B-02" 


2.7100 


C11-H6 


2.7800 


H23C-H5 


2.4600 


C11-H10A 


2.9500 


H23C-H24C 


2.2900 
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C12-H21A 1 3.0300 

C13-H10B V 2.9500 

C13-H3 V 3.0100 

C14-H22A 2.4500 

C14-H3 V 2.8800 

C15-H22A 2.5600 

CI— Nl— C9 119.8(2; 

CI— Nl— CIO 125.4 (2 

C9— Nl— CIO 114.7(2; 

C8— N2— Cll 124.9(2; 

C8— N2— C12 119.6(3; 

Cll— N2— C12 115.6(2; 

C13— N3— C22 124.7 (2 

C21— N3— C22 115.2(2; 

CI 3— N3— C21 120.0 (2[ 

C23— N4— C24 116.3(3; 

C20— N4— C23 118.4(3; 

C20— N4— C24 124.2 (3 

01— CI— C2 118.6(2; 

01— CI— Nl 123.9 (3; 
Nl— CI— C2 117.5(2; 
CI— C2— C3 119.7(3; 
CI— C2— C7 120.2 (2; 
C3— C2— C7 119.8(2; 
C2— C3— C4 120.4 (3; 
C3— C4— C5 120.0 (3 
C4— C5— C6 120.1 (3 
C5— C6— C7 120.2 (3; 
C6— C7— C8 121.0(3 
C2— C7— C6 119.4(2; 
C2— C7— C8 119.3(2; 
N2— C8— C7 118.2(2; 

02— C8— N2 123.3 (3 
02— C8— C7 118.5(2; 
C2— C3— H3 120.00 
C4— C3— H3 120.00 
C3— C4— H4 120.00 
C5— C4— H4 120.00 
C6— C5— H5 120.00 
C4— C5— H5 120.00 
C5— C6— H6 120.00 
C7— C6— H6 120.00 
Nl— C9— H9B 109.00 
Nl— C9— H9A 109.00 
H9A— C9— H9C 109.00 
Nl— C9— H9C 110.00 
H9A— C9— H9B 109.00 
H9B— C9— H9C 109.00 



H24A-C18 3.0800 

H24A-02 vi 2.5600 

H24B-C18 2.7900 

H24B-C19 2.5300 

H24C-H22A 2.5000 

H24C-H23C 2.2900 

H12B— C12— H12C 109.00 

N2— C12— H12A 110.00 

N2— C12— H12B 109.00 

N2— C12— H12C 109.00 

H12A— C12— H12B 109.00 

H12A— C12— H12C 110.00 

03— C13— N3 123.2 (3) 

03— CI 3— C 14 118.5(2) 
N3— C13— C14 118.2(2) 
C13— C14— C15 119.7(2) 
C13— C14— C19 120.5(2) 
C15— C14— C19 119.5(3) 
C14— C15— C16 120.7 (3) 
C15— C16— C17 119.9(3) 
C16— C17— C18 120.0(3) 
C17— C18— C19 120.5(2) 
C14— C19— C18 119.4(3) 
C14— C19— C20 119.6(2) 
C18— C19— C20 120.6(2) 

04— C20— N4 122.8 (3) 
04— C20— C19 118.4(3) 
N4— C20— C19 118.9(3) 
CI 4— CI 5— HI 5 120.00 
CI 6— CI 5— H15 120.00 
CI 5— CI 6— HI 6 120.00 
CI 7— CI 6— HI 6 120.00 
C16— C17— H17 120.00 
CI 8— CI 7— HI 7 120.00 
CI 7— CI 8— HI 8 120.00 
CI 9— CI 8— HI 8 120.00 
N3— C21— H21A 109.00 
N3— C21— H21B 109.00 
N3— C21— H21C 109.00 
H21A— C21— H21B 110.00 
H21A— C21— H21C 109.00 
H21B— C21— H21C 110.00 
N3— C22— H22A 109.00 
N3— C22— H22B 109.00 
N3— C22— H22C 109.00 
H22A— C22— H22B 109.00 
H22A— C22— H22C 109.00 
H22B— C22— H22C 109.00 
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Nl— CIO— H10C 
Nl— CIO— HI OA 
Nl— CIO— HI OB 
HI OA— CIO— HIOC 
HI OB— CIO— HIOC 
HI OA— CIO— HI OB 
H11A— Cll— HUB 
H11A— Cll— H11C 
N2— Cll— H11A 
N2— Cll— HUB 
N2— Cll— H11C 
HUB— Cll— H11C 



109.00 
109.00 
109.00 
110.00 
109.00 
109.00 
109.00 
109.00 
109.00 
110.00 
109.00 
109.00 



N4— C23— H23A 
N4— C23— H23B 
N4— C23— H23C 
H23A— C23— H23B 
H23A— C23— H23C 
H23B— C23— H23C 
N4— C24— H24A 
N4— C24— H24B 
N4— C24— H24C 
H24A— C24— H24B 
H24A— C24— H24C 
H24B— C24— H24C 



109.00 
109.00 
109.00 
110.00 
109.00 
110.00 
109.00 
109.00 
109.00 
109.00 
109.00 
109.00 



C9— Nl— CI— 01 
CIO— Nl— CI— 01 
C9— Nl— CI— C2 
CIO— Nl— CI— C2 
C12— N2— C8— C7 
Cll— N2— C8— 02 
C12— N2— C8— 02 
Cll— N2— C8— C7 
C21— N3— CI 3— 03 
C22— N3— CI 3— 03 
C21— N3— C13— C14 
C22— N3— CI 3— C14 
C23— N4— C20— 04 
C23— N4— C20— C19 
C24— N4— C20— C19 
C24— N4— C20— 04 
01— CI— C2— C3 
01— CI— C2— C7 
Nl— CI— C2— C3 
Nl— CI— C2— C7 
C7— C2— C3— C4 
CI— C2— C7— C6 
CI— C2— C3— C4 
CI— C2— C7— C8 
C3— C2— C7— C6 
C3— C2— C7— C8 
C2— C3— C4— C5 



3.8 (4) 
-173.5 (3) 
-172.2 (2) 
10.5 (4) 
-173.4 (2) 
-177.3 (3) 
4.1(4) 
5.2 (4) 
-6.4 (4) 
168.5 (3) 
169.5 (2) 
-15.7(4) 
-8.3 (4) 
171.2 (3) 
3.6 (4) 
-175.9(3) 
-114.6(3) 
59.1 (4) 
61.6(4) 
-124.7 (3) 
2.0 (4) 
-176.4 (3) 
175.8 (3) 
9.5 (4) 
-2.7 (4) 
-176.7(3) 
0.0 (4) 



C3— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— C8 
C5— C6— C7— C2 
C6— C7— C8— N2 
C2— C7— C8— 02 
C2— C7— C8— N2 
C6— C7— C8— 02 
03— CI 3— C14— C19 
N3— CI 3— C14— C15 
N3— CI 3— CI 4— C19 
03— CI 3— C14— C15 
C15— C14— C19— C18 
CI 5— CI 4— CI 9— C20 
CI 9— C14— CI 5— C16 
C13— C14— C19— C18 
C13— C14— C15— C16 
CI 3— CI 4— CI 9— C20 
C14— CI 5— CI 6— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
CI 7— CI 8— CI 9— C14 
CI 7— CI 8— CI 9— C20 
CI 4— CI 9— C20— N4 
CI 8— CI 9— C20— 04 
CI 8— CI 9— C20— N4 
CI 4— CI 9— C20— 04 



-1.4 (4) 
0.7 (4) 
175.2 (3) 
1.3(4) 
55.4 (4) 
51.7(4) 
-130.7(3) 
-122.3 (3) 
-58.4 (4) 
-60.6 (4) 
125.6(3) 
115.4 (3) 
1.0(4) 
174.1 (3) 
-0.7 (4) 
174.9 (3) 
-174.6(3) 
-12.1 (4) 
-0.2 (5) 
0.8(5) 
-0.4 (4) 
-0.5 (4) 
-173.4 (3) 
119.4 (3) 
111.9 (3) 
-67.7 (4) 
-61.1 (4) 



Symmetry codes: (\)x+\,y, z; (ii)jc+l, 
(ix)x+2, y, z; (x) -x,y-l/2, -z+1; (xi) 



y,z-\; (iii) -x+ 1, y+\l2, -z+1 ; 
-x,y+\l2, -z+1; (xii)x—2,y, z. 



(i\)x-l,y, z; {\)x,y, z+1; (vi) -x+l,y-l/2, -z+1; (vii)x, y, z-1; (vm)x-l,y, z+1; 



Hydrogen-bond geometry (A, ") 
Cgl is the centroid of the C2-C7 ring. 

D—R-A D — H U-A D-A D—H-A 

C3— H3-03™ 0.93 2.60 3.518 (3) 170 

C5— H5-04 i 0.93 2.58 3.141 (4) 119 
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C6— H6-04' 0.93 2.51 3.105 (4) 122 

C18— H18-02 V1 0.93 2.49 3.329 (3) 150 

C24— H24^-02 VI 0.96 2.56 3.224(4) 127 

C16— H16-Cgl 0.93 2.97 3.810 (4) 124 

Symmetry codes: (i)x+l,y, z; (vi) -x+\,y-\l2, -z+1; (vii)x, y, z-1. 
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